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METHOD AND APPARATUS FOR FORMING THIN FILM 
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Application number: JP1 99301 55740 19930625 
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Abstract of JP 6314660 (A) 
PURPOSE:To form a film having excellent quality at 
a low temperature and to control film quality and a 
film thickness distribution by applying a negative DC 
pulse bias to a substrate, and varying at least one of 
its pulse width, an amplitude and timing of an RF 
supply pulse to form the film. 
CONSTITUTION:Reaction gas to become a material 
of a thin film is introduced into a reaction furnace 53, 
an RF voltage is applied between electrodes 54 and 
55 installed in the furnace 53 to generate plasma 
thereby to decompose reaction gas, a chemical 
reaction is generated on a substrate 62 installed in 
the furnace 53, and a thin film is deposited on the 
substrate 62. In this case, a negative DC pulse bias 
is applied to the substrate 62, at least one of pulse 
width, amplitude of the pulse bias and timing with an 
RF supply pulse to form a film. For example, when 
TiCI4, H2, Ar, N2 are used as reaction gases to form 
a TiN film, negative pulse bias is applied only during 
a period in which Ti ion density is high. 



ST SB 5S 




Data supplied from the esp@cenef database — Worldwide 



http://v3.espacenetxorn/publicationDetails/biblio?DB=EPODOC&adj acent=true&locale=en. . . 08/04/09 



(19)B*fflW(Wf (JP) 



#1¥6-314660 

(43)&i!B «6^(1994)11)3 8B 



(5i) intci. 5 mmm^ nvmrnm fi stsaswjr 

H 0 1 L 21/205 

C2 3C 16/50 8116-4K 



gFSlfS* M$£®ftl7 OL (£21 JO 



(21)(Wt»9 


#gg¥5-155740 


cmauBA 


000006013 










(22) MB 


«5i?(1993) 6 £25B 




JlDMPF ftEBK&Cft-TS 2 ft 3 # 






C72)38JWf 


Wi m 




#^¥5-43800 




ja»*«n*Br8Tai#ifl- nam 


(32)&&B 


¥5 (1993) 3 £4B 






(33)^5feffii5gH 


B* (JP) 


(72)?PJ1# 










EBffPWSTBlilf H^StS 
















Jg^rU#D*mi8T@l#l^ 














(74)ttSA 





(54) [fgHJ3©€S0 «Mi«KWHDWI 



[TO WfflA/VI'X^XvCVDSefcfcttT. « 
lifc©£j&tfX£ ; f&iI-&LT3^:>7\*2 0 lftfcgA 
U in-s i tuTrl!Of»**tf«IU #XigA&# 

*>/T2 0 1 AtC^URS 1 3£fa®Lfc. KK 
fflft*1-«3!fXft*AU&. *fc. K*3tfX*A«5 6 
RF«/^H7 1i©NS>^5*^<ttil 
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hwk*©«h] 

m/vv* 1 094 s. >m?%>pi3.< t % i -ozmt 
jvv^mz & s wm%mzm ltt'^xt s&s b 

So 

m®. if *«B*a« 2 9aBtt©*M9*j$$. 

*AU ±ER«jPrtfciaBSnfc«iiaifc:RFSES 

*5V>T, ${«£:gftffl©Ar#X£'>&< £fc±lBRF 

MMB9C6] S«j!PrtK:»«©«»fcft*E«5tf^S 
2fAU ±|BS«^rtt»EHSnfc«illllfcRF«Ee 
;i;i/XWfcHJjpbT^7XvS^bKfB:^x£^T 

SWOTTA r©*©/WX77XT£?g&3l*5C.i 

#xe*AU ±iaE«jprtt«wanfc«iiwtRF 

mffiS/I^XWfcBJJDbTT'vXY^^bEJS^XS 

*ttfc*V>T. ±IB»©RJS^X©5'6. »X^JI/ 
*-©KV>*x«Dl«WSt)©IWttWWAliIjRS, ft* 
x*;i^-©fl£^j!fx<k D#KT3 c t«MHtr«« 

[■rata 7] EjnmicfiKotmt&snkoEjK 



(2) WP6-3 1 4 6 6 0 

2 

tfxsgAu mmmizmwzntcmmmz-RF 

ttES/^XWtTODbT^XTS^b^^XS 

¥Kfo*Mz.2itx±mmzBMzmmi£mmw 

*J6fc*V>T, ±E^©SJS^X*^>#-7 p 5Xvft 

^-©KV^XO^&ffiitS*, 5fc^TC:©*itg&# 
Iff ■ ^^XvflsbSttftSttTBt^fflJFWttSlft 

[II&98] ELJfo&Mzmm<0tt®tt£5fflk<DKfo 
#X£¥AU iEEfcpflCKRStt&WSIHfcRF 

mjBES/ui'XWKBJinbT^^XTS^bSjts^xs 

jSjStefe^T. ±lBMSc©B0&#X©5£, 2@BLL© 

i» [M$)R9] K«jPrtfc»R©imt&<5tt»©EJe: 
#X££AU ±|BS^rtCSS»an&«ffiWfCRF 

jStfetefcfcT, ±IHttlS©Kl6:^X©3S, ¥&TSA 

[**B10] E«jPfifc«W©tmi&5*»©E 
fS^X&^Ab, ±EE«^rtfcKllS*i&««HIfcR 
50 FmjES/^l/XWCHIJnibT^^Xva^bSS^X 

»«jSfc*v>r. j«*©iui»*K«UTjjaak© 
Ej&tfxsaft*AU ^ne^AsnsM^x©# 

*©«AI*«lfcH«bTRFlWeSCS««!:fc«(|» 
tEjS3?xe*A1-5«»©»6j!fX«A*i, ±«BE 

«jpfitttttsnfc-#©««i, nftsmaiaiKRF 

fc*«»l«Siifc*^T. ±S3WSMfc. 

c t)Ht bfc c t mm frmmmmm. 

fcEJ&ffXt*At5*»©S*&3!fX»Ati. ±EE 

«*>fttMisnfc-j*©«fi, cnssgmcRF 

te*/WXMCBJinT3RF«g£, ±gBEM*ftfc 

50 R»snft*Ej6fc±o«iw«iaans«stftfi*. 
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4\zfrm*m\% z.n^m'stmptm^z.n 

imm 1 3 ] ±fj*»©io&tf x*a*#* ©as 
iHaxmttmbB&pbomb* mmmm^imm 

W*S14] ±fB«»©E^#X3iA i ir&*©&S JO 

Cift*MRtr«BI*WBl lentil 3«©vvf 
ti^lWictHinRAttBi 

j£^F«3fcR®Sn&-M©m®i:, cnSSffiPiBfcRF 

mjEES/wxWfciWiirrsRFSifi:, ±fBs^ftt- 

&8K#j881Bfc*fcT, ±iaffii5c©lx^^^5SAf 6 

«mK2:-reffinii«mL 

nraa 1 6 ] ±miimmG&tR&ptom64 

mim 1 7 ] mm^mztm^mmmmi 
Km x * £b#?i-&£js;#x ©* xmm \znm lx& 

ttti2:t«ltmi 3B3;fcBS&i 6a©v»T*t* 

BfflellWMB!] 
[0 0 0 1] 

a. 4» 

[0 0 0 2] 

?XTteJ:S»H#X©^#«#*Tfrfens&w, 

a#©i»cvDiifcttbTfija«i«*ttinB-p»D, 

#^41!*©*H^©»l»»rtfcffl^6nTV»*. £© 
T^XvCVDfcfc^TB. SffitttttttHHtoSZ: 

CVDSsfeJB^SttTHS. 02 6BfWP4-18O 



■wrrst. £©77XTCvDgsioT?B, 

Vj^©«HibT/WXDC«Hl lffttffiSftT 
V»5. CBAAXDC« 1 1 ft£ft£ 1 2 ft©«& 1 

s fc«tt&tt-a»s. zoRfem 2KB, 5trx«»» 

1 4*«8tt3n, Efi&l 2|*!0#Xtftffla 1 5*>6ft 

V»5. ^LT, JxfS^l 2rt©m®l 3±C«T^t 
i£*17SRBU /Ul*DC*«l 1 iCkSSMifcJ: 

■e©ft#s^af«ffli/T*#i 7t«we»i«rr*j;5 
[0003] its, 

02 7 Cspf i 5 fciE. ft ©Jg»ffl«E*HtfjT5 C t 
flfCft. *&M»«»18li:J;D/t^«: a, /Ma 
BIS : V, MWK : f *nWC*D. cneftUfPTS 
CiKAD*Btsn5«©«Jt. «BS»t»!»lbTV» 

[0 0 0 4] ftfc, »WSB6 2-B 0 4 7 2^«fc* 
VVCfe/WX^XTCVDtfeWifcSttTfc*. 02 

Hi|ffi2 1 £7-X«I2 OWCRFiWift/W'XttK 
frK ±»7-X«*hiaWSftfc«*2 2±OHi 

©»ES*«$-ea„ 

[0 0 0 5] H2 9B-t©lftfflW6n*RF«*tfifi 
#X©tt»/^->£jRb"0»5. CE-CftESjtfXt. 
/WXftf&bTfeD, N 2 . Sift , ArS^nftl 

(b) . (c) , (d) ©±5t#Mftl/TW«. £©# 
X«iS&(t*to#TRF«A§ (a) ©±5fcttXU /t 

Sift ©#XS*fc«5WSfc*tttl|&aftTV>«. 
£&, £8* "X-f >V 'J v P 191# 
1 3 5H (1 9 9 0^) " (Thin Solid Films 191 
(1 9 9 0) 1 3 5) K£V>T , &;i©/U'X7'5XVC 
VD^fflVi6nT*D, Trimethyl Aluminium (TM 
AK Ar, ft tJ:0Al|t)5«»J*SnTVi5. Kifi 
3R©#»5!fX*fflV»*»&. «t+fc«**CRtt«L."aa 
SWHj&tifcoft. CCTlt TMASftfe'MUfc 
ft. #*7?Xvfcfflt>TCH4 il/ri&*ft»£U 

[0 0 0 6] MWil/Ttt. *©@65{Cf&D, 
fftfc^ifflW ■ »X««W«4MLr. S5 5C, SK 
D-ll, SUS?OWfflW6ftTtL &£©S 

atr»»iftffl©apittc«tD3te&an. ^a©anifcB 

**!S:eHt»*e»rsfc», JPXtt©AV>«»©HI 

mmwsnx^rc. mz, mw&W2 o cckt© 
m.xm^fi^~)vmmM,m.\znhx\x mr 

T©3X hfc«(Rr»Mm-e**7*3=9A*fcB 



(4) #1^6-3 1 4 6 6 0 
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[0 0 0 7] LfcU 7*5=<>A*fcl47*5=9A ftSISecfCli'bftW. S i H 4 iN 2 ©ttftfc. fiff 

^tt«««»fi< (i^fc©THv#2 0 0@S) W& mtZ>)&mm&tttm%J®, m&&S 1 : N=3 : 4* 

jSWt»»J, S&3{f5XXOlillR:tt*l«6tt©«jft!6>6 JfeLZinfciDftSSna. cnfctig 1 * >a©a# 

3x£A#&fc«fcDi^3ft&:&S©«ffl«SSffl±3 itft-r«©fcjK5&RHII«>6ft)feL. tlOBITItt 

**aSi«tKSrifet"3V»T©38W*iaBIb («*.«. » Xfl^^ffciliiU ?*>A'*©#X#S5££8I 
PB¥3 - 2 6 7 3 5 8*£t«, #M¥4 - 1 6 1 3 0 8 JO T3©fcj&B&l&IB!#5ft}rra. IMO/WXfftt. 

#i¥4- 2 6 3 0 6 ummmfmo , 7* »x*n&M»3tfx*«5M»fcirr««fMfc±Dftfean 

3=OA*fc«7;i/5nC7i,-&^ffl5ia^St < t:5P<gS 5. fiLhfcfcDS^iCte, HJS^-T?, ffi^OfiJW 

©H*ftWfe«b&. *JtMA©tfiMlfcl/T, itStttt Sn&««t»d5*ns. H3 2BI&BIW6 2-5 

RF/vvzifrm\z&mmmzmA2tif£fci&%z*ft 047 2^«cssn&^x^A©->-^>x©-^ 

*UT«SJMfct OaT, iSffl*/mX7 p 5Xv Tf*!). E©«£fc*V>TfeitJS^-T*ajfc©M»S 

CVDt^fS) S«fflbTV>5«t, MKDXAKflSldff tlfcS i NKHMtTS!: fa&MfSS. 

fc«A. rttb6»MIIK^i*l»fc'3WTttmk [0011] 

[0 0 0 8] H3 0«fle*©*ffl*^X^5XvCV XTCVDSeffiV>&SWt»*fc*^Tf4. MCW 
D3§g£^11MElT?&9, HKAWT, 8 1tt?*> iO Xfl:fc«J:5¥J%«A«*©fi«. *5fe««fl:fcJ:5S« 

A', 3 2, 3 3IW, 3 4BRFWS. 3 5BW? *X©ih»fli3t*fc±DftfidaR*tRJttC&*t«bn 

If, 8 8ttfi*5!fX#^a&»43/U>^. 3 9BVX MTriUr7«&Va«©j9««oft. ttldlBRSOElMbt 

4 1tt«A«KX'/;^*6!a:*ilsaHSff^ fc, ^XvtiD«ttfca*lfcHMJ»Sf«k«fcji 

7, 4 21SS^®5. V»6nTV»fc"b©©» Cl![*ft«teBfflW5n"tt»& 

[0 0 0 9] JfttUfflsfc^TRWrS. £©CVDg W. *fc, ^Xtt«"P«fe«ft«i:iaa&D, fl@tt 

STB, Bf«fX#>^*fctt*'U>* r 8 8*>6«»4 *&fr6±lf*&», ¥W^fc*r«*T?tea«©'f 

nfcK*3tfx»vx7D3>hn-7 3 9K±D, -£©-f ^•>af«©»H*fl:'b**v»fc , b 
©5tfXSism^iei£Sn. -HA*y7r^>!5 , 4 0(cBffe 30 $e>-f, C5UfcakS#*l/fcJWBBJ*©ft!WBa:S 

en. wau6ss/tA-^4 1 ^■Sfhxmm^mt^'r tix^avn safe, A^xsasfflv^^ ^htc 

A3 lrtcgitrsfc. «ms 4Aofti&an, T>f [0012] MBft/wx^xvcvDM* 

>!t#99X3 5 «H/w*»tB 1 rttfixan. *v»fcj*afctfifcTfB. 8A3nfc#x£+#fc#$-e# 

«®3 2, 3 3rflfcTOStT.fcRFA7-fC.fci3, HjS 5fc*^©RFAy-^©A;l/Xil*%^TJ^nBfc^ 

Jg^Sn-So KJ6#XjfrigA3ft3ffi>&£&A;K/4 1 #>7©a^fg7JfclSIW*i&!K &m«ffiE£$tjre 

tRFA«7-©SA«AJVX^x^l/-^3 6K<fcDH #5)EAPS*«JiU*»-p&DfSJi-&, RF«ii©tl* 

JWSttS. ft*, &A$n&KlS#XftX£ifr3 7fc:J; fcfclHIW***:©. ^n-feXiUTA^-^fiSS^ 
DE^r^Sns. S&, j&SfcjS&T, £i& "?r 40 »A>7-&jgm /W***fi*©H»J«£i;s. * 

ta^A, 38#8-10*. 627-631H(19 ©fcfe, fiJ«(WW^^«©l»*fc^*JWWS*%S 

88¥)" (Vacuum, vol38, No. 8-1 ft?, MmDOftftJftirr SEi)9**U»iV»3PDi 

0 (1 9 8 8), 6 2 7-6 3 1) ©fc5ic, iWfcofc. KW#*©«-ftfc*fbT'bB* 

©fc»fc, m@3 2, 3 3fc*JMfftK«tae:t«J» tf, Affi^bfc*fUTtt^x^g 1 ^>A*TMLfc^ 

5. ^5>ytJBfcbTRF»l*4Ca«**liEfctlBJ|L 

[0 0 10] S3 1 fcJMfcWftaMWIftS-r. Z.®m\-t ^SO. 3 6tC^^>A*>?fc^X^ASn5K, Ay 

^W©^©5!fX^A, RFW©->-er>X*^Tt>© 7r^>^©ffiAitrxi/A;l/y©llKli#Pflfcfc 

T, MX.H Sia N< H»jtfX ©^©SBS^Has&a&JtfxrofflHfciD^ir^trt 

fcUT, SiH< (^>5» iN 2 0t«) SfflV^S. T?©##t>Hfc!K Ctl*«BW©^^-»*V>HJ!Wffl 
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[0013] u&v>?yX-?cvDmzm*r 
ft. wmmmthx. jtrxwai • mmitttumz. 

TM*9ISifc«*ME® fc 5 #X ftSJirt-**©* t 

,k5tr5&, jtfXSMt • SS*ttft«»f5«^. ill 
RF«fSI#©ffilI#&RF;Sfc®ffll/W 
X3 "3 ©X*;^-^^T#5EJ£#Xttfc«ISIW* 
**©T». J^aStftffiTfS. $&, 3»B«3I*SE* 

XilT'X-O VUyK 74 )Vk% 19 1-^ 13 ^ 
5-14 5H (1 9 9 0) " (Thin Solid Films, 19 
1 (1 9 9 0) 1 3 5- 1 4 5) t>©F i g. 5^F i 

>© /was*©*©***/* ©ffimsss o g Lff 3 * 

[0 0 14] *fc, fie*©^5X-7CVDSfc*VJT 

tCTS <«*.«. HH¥2 - 1 3 1 5 5 O^ftft 
XVCVD««©«BBjSJ #J»©Ei) , &3V>ftK 

©¥ffi^S5tlTV5&. l/*b, il©¥ttftWX79 
XYCVD&lcSfflL«fc3£:T5t, #X/X;K>S® 

5 1 vj 3 H«iw»»-3 &. -mzB-fe?* >mom 

ffiB/t;!/X^5X-VCVDS©^®^©^7XvCV 30 
DfekOtOT*®^©"?, S«^S±#S-&5t7;V 

£C«<. a^flM$£fcBIEttMIS«fr*i5S*©MH 

[0015] z.<ommt±ft<D£5i3.mm&*Mmz 
fc»fc^snfcfe©i?. n D wW©Mn/fcn$ffi®i?^T 

mmmms-zommm&z c ttitttr*. 

[0 0 16] 

c©DC/i;i/XA*'f7x©A;i'Xi|S, sn, *<fcr;RF 

31iTfiKll£ff3 ! b©-t?S5„ 
[0 0 17] S&, M:^2©aHicffiS8K$Jft& 

«ttftan*awi{KJ:DtiBi{*8i*ik<awt««Aa 

fe©T?fe5= 

[0 0 18] Sfc, M*g|3 0ftH£ft&*ltJMttt 50 



ftv»T?Ba[ffl»jEfti»sfc»©Bi#risiaft«A.*fe© 

[0 0 19] Sfc, tt^4©8fi£ffiS8K»j£& 
ft. nm%%.m © A r # X < i fc R F 

mtLt&H & 3 Cftft*fe»4 fc^bS^S *>©!?» 
5. 

[0 0 2 0] S-jfc. tf2^5©ft9iCff£ffK#j£& 
ft. »«©A»a;Wi©IBIK:, ^O/^MIDIH 
j^iiTA r ©^©AJ>X^9Xv&^S«5t)©T!fe 
5. 

[0 0 2 1] £&, M^6©ftHCff3ffMffJ$tt 
ft, *ft©EJfcffX©3-&. «H^*;Mr-©*V»#X 
© 1 IP ©KttMMAItttflNlx^/ML-OfiV) 
tfXiMKU #x©^£ffiiisi±3 %©-?&*><, 

[0022] *&, M«g(7©xnK:ff«9ll9<Mfe 
ft, *ftfflK«3!fXftih»-^Xvflrt-5Bt. MB 
x***-©i«V»3tfXft5H»fa©*8&lt. fr^H 1 } 1 * 

©Kfc;tfXi:H»tE*AU R»x*Jl^-©jl&^# 

x©##§HSts-fr, *v^c©tt8r#x 
XvftL8Htfl:S-rc««f ©^WftftPWsf* feOf* 

[0 0 2 3] *fc, lfcJW8©anCfll«#M#rt$ 
ft, «»©£«#* © 3 "fe 2 fifi*±©KJfS#X fcTOB 

^Lfc«Kii©jB^itfxeas*FfiK:S(A'rs , b©-e» 
[0024] *jt, ftMiQonnicffeffiivjMfe 

ft, ffi&©KjS#X©3-&, *3ST?^EA-T5MJiS^XS 
[0 0 2 5] $&, W#5U 0©58Wfcffi5»K»B8ft 

ft, m*a>®&&mzifiVT±w&&oR!&#zm 

[0 0 2 6] *fc, It&Hl 1 ©R9ifcffiSffK»J&& 

sn, RK3tfx©iH»ftjaE«ftaiis*a?w»i8sn 

«±c«as*Rtr5'b©i?*«. 
[0027] mxmi 2tDmmmmmm 
w*. $&©»s#xi£A^#4te:9«£t§:ft, cn 

6»«EflFiK*JPt©IIUci:n6»ISff#**»6»AS 
ftfc%©-CfeS. 

[0028] m#hi sonmcnusmunftsi 

ttft, SJS^X^A < f#«©S^«R^l-&^tEJS 
n&HBHMt& !:n6HBHWI©IIHft«irra«:* 



(6) 

9 

[oo2 9] s&, m*mi 4<Dm\z%z®ffl&&m 

[0 0 3 0] Sft. iMl 5ffl?PJfc$S»|}Mg 

R©ttft®£ttf#*KU EinS£tJ«fc.J:D*A3tt 
3^#X«-ffl^«il^ftWtfc , b©T?»5. 

[0031] M$aii eosmtff&moiriHiE jo 
fie, aBftcojB^atEis*pi:©M**fcisffl!iiHRrfi6 

[0 0 3 2] Sfc, flMBHl 7©ft93fcffiS#K»J$£ 
JMH&ajE#R*RI*. fflBWISRIC. «W»#tJ6 

ur^A-rsHiS^xsMKb, gAsns^rasflx 

©TfeS. 39 
[0 0 3 3] 

Wffl] mmiamwfc&immBmmt, m\z 

M.<DD C/WX/Vf 7X*W»U £©D C/WX/H 
7XC/WX*, fiff. fc^tfRFMr/WXi©^ 

[0 0 3 4] B»#E2©S61IIfc*tt58$;^jS^ 

a, ssjtfx©i"3ti/-dSfl:«*ffln. ±Etaft«© a> 

©T, *ft«rt«jfeMW>***Wtr«z:i:*Kf±U ffi 
STC ia©^a«£#5Ci:jiir€5. 
[0 0 3 5] *fc, MMSCMttSttSffMMttt 

tt. »*!fi2©««gi*a#3isi*t*ft*s«*&u 
jiv»T?jjfa©aj*ft#5&»©*#riEjaa**As© 
-c, fifiT«ci*©i>ftVii«flH&^da«*ff*i:t*x 

[0 0 3 6] M«9(4CDmilC«H-«ffn»Att 40 

tt, SiftgftfflCA r #X£'>&< tfcRFWEBUlP 

&fcL&^£v\zmmm*\mfczvz><D-v, rf 
«**^;&x©«»/'Ui'XHjflSft< i/r%, 5Sf«a 

[0 0 3 7] Sfc. MMBOjmiCfeir&ftlBMttt 

a, a^©/t;px^m©wfc, do/^xaa^os^ 

JUfflT?A r ©#©/W'X:7 r 5Xv£f8fc£-fr3©T?, R 
F«**E*:iffX©^/WXHfflft*<l/C*. 
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[0 0 3 8] *fc, M#«6®mic*t*«aqnn*& 
tt, fcftroEJfctfXfflSti, «W»WMF-o»v»^ 

© i una u <Dmmx®&%mx*)V¥-<D&» 

#x<fc0#<-r3©-e, RFSttffll/'WXSD©!* 
;l^T^T*«:tfX*fclRJW*ofc*£te*V>T 
fc, «HtX*J»^-©KWitfX©5»A*ftRFij»©l 

/ui/xi o ©x*jMs--e^M!re***tis«rr* - 1 
as. 

[0 0 3 9] Sfc, IR?^7©ftHfi:43&SffK&Jft& 
tt, ttftroaS^xft^HW'^Xvftf-SBlc, MS 
X*JV*-©iSV^XS^frS©SI&«-, floHt* 

mm s a * & rr s^nwx **«x*/wf- 

4BtStf3. C©»»^X*RFiS[*fcJ:t)»» 

• ^xTftwssttftTrsEifcfcjio. K+©5F«*e 

[0 0 4 0] *fc, M^8®JfflC*i*«mMttfe 
tt. tt»©S*^X©5-6. 2ffl&±©EJS^XS ; ?Je) 

fi^Lfc^ts^rtid^ATs©!?, mtpmz&tt 

«;in&©EJ&#X©£tf#B035-£&D, IfitUiK: 

»ri8sns«©iBri5#«^-tft5. 

[0 0 4 1] Sfc, B*K9©»Mlc*»S»lt»J«ft 
tt, WT^T*BWXft*««ttfcbJt«fcB6 
^Wfc^A1"S©T, cotfxro&Atfti/rttRFft 

H ©#X (±S ftftS ntV> 5 ©TPFW«©«»SMliWf 

[0 0 4 2] flt$9U 0 ©%ffiK:£tf 
tfctt, *R+©Mff»#fc«CTtt»©E*6:5JxeW? 

F&mSiUSitS© - ?, KfS^ffl^X^AP^6#P 
^□fcS5E£#x©$Mij£iMapu BW©»**«^- 
flsf*. «t>T, «kD»flE©i(SWBWRtfBW©«-ft: 

[0 0 4 3] *fc, M&Rl l©8H&&ttS*Hlt»J* 

n. 3»w»*sn&*s»»i/&©Tr, t^xt^d 
ctfc*o, fl*»©itt»*w*£©ttfc#»a*T 

[0044] *fc, itsfcSI 1 2 ©^BJiC*ttS«^fS 
gfitt. »©EJ5^X^Af#«IC»Kf *SStt, C 
n6»K«i:E«ilPi©IBfcEi6JtrxaB^TSJB^3S 



(7) 
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[0 0 4 5] *fc, ft*«l 3<!>3fflC*ttSftnMt 
MB, *»©E«#X»X*#4©^F*RtfiB£ 

ft, 2in6«!H««ltlBH*«IPfa«WP¥ii!ftHW-fc 
©T% K«jpft'\OE*»Xffl*7JISW»r*ilta« 

[0 0 4 63 *fc, «*5«14©»iitftH-*#«»rt 

jffxsiStt'ftr*5tfxigtt¥a*ttH-&©T?, RFjic* 
[0047] *&, mmi B©jM!fc*»««Wrt 

Sfitt, *»©£!&#****** fc. $$C©#l£fffl 

■raffl#as«H-fc©Tr, rat^oafteEjfctfx* 
*©#**»&-£& t>. mmmmmm-mmm 
sns. b*t», *»©jB^ssasfflv»*!:ifc±-D 

[0048] megii8©nnic«iteffn»rt 

SBB. SSt©Jg^SiE*jPt©IB#*fc»fKIHHH3Rr 

«B&Hffl««eKW-, cneuMWitiiHtOTrr* 

ftW^RSRW-fc© - ?, KJ&!p|*l^©Kf£;#X©£Att 

emwi-sct^tf, E*iFrt©Kj&5!fx©«»s«& 
»Biae»5j»s6c*s<a«. for, MmcWRAi 

[oo4 9] *&, 7©jn!Cff«*MmM 

*Jfe#RftRW\ ±E«W^Sfc, l««Mtifc*ST* 

xrssj&tfxtXRU fcxsnafcEistfxsfctt 

*JB#E«JtfX©*AW«tPll»UT#'«r RFft«ft4 
US**RF4fcm«W#RftRtffcfflT, E*j^rtt* 
W-S»©SfS#X#4 ©4MMSJHW* i i fet. 

HfcSHS. ©SJtfXWXICBJWbfcRFiW 

©^-f 5 > jr*mrr« c tTWXP* s#« a^©» 

[0 0 5 0] 

mum 

mmi. sit. i:©»?ii©*»flsHc^v»TRwr 
5o 02 a. c©»M©«iiBBj«s««affl*n«^*x 

7 p 9XTCVDga©««^0'C*S. COfyX^ 
CYDttRTttt. ftltltl/TMI, M 
!&*iiJ£&/'UVXRF®g5 lftfflHS. Jfcfcftf^te^VJ 



TROT*. E©RFWH5 1#S-CftRF«EEI4»& 

@» 5 2 S5i o , sfsr 5 3 n ntcmmm 

S&5 4, 5Bfcj86n«. KfttfXfc #»ft#X^ 
XV 5 6 tCK D #it 6 ttftRRtt 5 7 £S bTA' y7r 

5 8 irixsnm KX'/-/Ultf5 9 6«*s 
»*T?/UkXfflfcH < £ fcfc J: D/wxWfctfxgxn 

fcJ:tK ftSS-rSJxJS^Xffl^lBfPflfei^RFfcMI" 
S*^5>^!5*J§fFC**. SS6 2f±RFS8l5 4t 

2fc, ^a*l&fi**5 5 3fcStbT. RO/WXA-f 
7XS»«/H7X«ai6 4tj;DTOllf5. HOA^ 
X/H7XB. *©/VVX®, ®K43,fctfRF/WXfc: 

s >^©nfwieT?*a. 

[0 0 5 1] E&*p5 3ftfcE/K;i!fX£/WXM&bfc 
#6, RF*EEfc/W*RF«H5 1fc«J:Dft«Rtt5 

4, BBBfcWPbT^XVtSrtU 3S«6 2±C 

±3/Vl*©MH*ftS^bTtfRftfr5. 
[0 0 5 2] ©»«©-*«« tbT, 

H 2 S^'JT^XtbT/^U^-rSCtteioT 
#Stl5TiCl 4 t. H 2 . Ar. N 2 SKjf&tfXi 

bTTiNiKS^-r5^ts#As. 0i«::©bs© 

RF/M*i^*>**©Rfcewbfct>©T*5. K 
Jfc#X£/WX69l£«&b, 

S100(ts~lmsit5t&, TiCh ©##© 
i$£lfc^*£Wc*, Ti* tNz*©^*^*©^ 
30 ^fl:«-?-n-?n01©ft«l7 2, 7 3©<fc3fc&3. C 
uT, »RK:»bTTi'f*>«fl&W(EV»»M©*, 13 
1©7 4<omWCM&5 0~5 0 0 V©A©/VPXA* 
-f7XSHJJDbT'f^>£5l#abT^Sff5. 
[0 0 5 3] £©«§&, TiCl< *6^Sn&Ti 
-fsJ-^Nj . N^:t>#/H7XteJ:-3T#K5l#{ii 

&S©T 1 NR*J»6tt5. 
[00 54] 2 . JfetB!*a 1 ©%HJ©{i©« 

^-^ftftwtwspnwfttjfc. *©m m 

*©i!5V^a#«&©lcB»58S©'f*>x*;i/^- 

7X7 4©«1B*«bS*T. WKKWW*-f*>© 

x***-**ffbte*i6riaiiftff5. akri 
mmt4 o o~6 o o v tLTfffifi<Dm*mzwifc? 

5. norarcio^so^AMK. ftA-f7X©fiffl 
SB0~10 0Vt/hS<bT, R^©^-3?S*|lA 

50 ASCt»<, ttitt©iSfV«£#*£fa&tT?£S. 



(8) 
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[0055] xjms. wwicswiossfc*©* 

JMJiLT, E£#Xil/CS iH<*J;tfA 

St), C©tttfflB)rcfc&. £Htt 
tC, RF, RjfcflX&fc/WXW&U, %&T*<t*> 
*SSSS3fc4iHfc8fc.fcD«!}&rs. SiH, iArfflSI 
SJfc£l/2~l/3£U RF^«7-H40~50k 
WtT5. S5Vitf-^/17-Sffl^5fc6S iH< ©# 
Wit*- S 1 H-f:t>©|l#W&ft;«03©7 5©<fc5 

fc, RF©/WX«S7 1©±3KS iH-f*>^gdS 

«*cfc*i»jft*TrwRart-s. *i/r, s i h-t 

Ufft©*Vi»IBIjeWftO^XA-f 7X7 4 SBJJnL 
T, S IH^*>S^fc3l*fflLTjS««T5. £© 

S iHR*q§Sft<5J:5fcfco&. 
[0 0 5 6] HJ60J4. B*a2©»M©-*JS«i:U 
T, TiCh, H 2 . ArSJBfrvr, TiH 

©S&gfcCftftfcffl^TI^S. T i C 1< 1 0 2&1 0 
~40sccm©H 2 3rr>J7#X£/l!V>T2 0~2 5 
msBco;mft»t8. ffi©H 2 10 4, Ar 1 0 5 
B*n-?n4 0 0~8 0 0 s ccm, 90~2 0 0 sc 
c m©8K*T?T i C h t^U^l'3>^175~l 0m 
s r»1Wt5. C ©ifX«»B»WH«> 6 1 5 ~ 2 5 m 
sjItlT, /WXill 0 0-1 5 0/is £bfc4 0~5 
0 kW©RFm* 1 0 1 &&AU /WXT^XVSfg 
£©/^X7 p 7XTS2, 3ElSii3iiU5g£ 
a*SCtKJ:DTiCl4 Oftift-iMWiSSSaBb 
m S5tTiCh &«*&U&VV'?;I'X7 r 5XvS 
2 0~3 0msCWe8~2 0«Sf > c 1 3lt 
8^i§>I@£^;!i•r3. £©2 -D<o/vv7,n^-y<omx) 

jib^UT mcDMCffd. c©»«, ««©sv> 

T i N0tttft-mWT««. 

[0 0 5 7] M5, tt&H2©REjl ] , ©ffi©£i60!l& 
•f5£££#A.5d 05©J;5!C, TiCli 102© 

jm/wxwfru rfi^i o i*j;tfte©KJfo#x 

H 2 1 0 4, A r 1 0 5 Kfe#«fctt»l/TT 1 ^©ft* 
*Sff3. !:©»&«, RF/17-S1 0 0-1 0 0 0 

w©t»©*fflv», #x«»fim«mfcHC , b©aj8v» 

■6. C©»#. fiRF**T?Cl©^&V»Til»«Jfiia 

[0 0 5 8] ■wta2©«w©aet«©js 

JBWiUT. EJ&tfXiLT, AlCla , H 2 , Ar 

ht*«w 4 1 n»©*tfjic j: d a i m^mmt 

5. £©£§11, ift&S*©A 1 
[0 0 5 9] HJM7. »«S!3©»W©-§6»WtL 



T, flX.& WtltT iCh £ffl^T, T i N 

5fcfi£*© , b©ftfliV>S. H6B«KNi , H 2 , Ar 
£J8^3#&®RF**fc»S#X©&i&/1?->£* 
LfcfefflT&S. Arfift«©Sfe'ft:©&®tlWT^ 
5. TiCh 1 0 2£1 0-4 0 s c cm©H 2 *Y 
U7#X£ffl^T2 0-2 5msM©/WX#yrr-5. 
ffifflN 2 1 0 3, H 2 1 0 4, A r 1 0 5 B-etl-eh.5 
0 — 200sccm, 400~800sccm, 9 0- 
ifl 2 0 0 s c cmommx-T 1 C 1< tRU^'f 

5 - 1 0 m s ffl&S&rs. d ©#XftiMS&IBftB* 6 1 
5 - 2 5 m s jinT/tJl/Xipg 1 00~150tfstbfc 
tf-#/1<7-4 0-5 0 kW©/i;VXRFft#l 0 IS 
SAL, njl/X^7X?SI43t5. t©A;l'X7 r 7 
XTS2, 3 0819 MUTT i C U m ■ 
Illfcf, SBtrTiCl* S«L&WVW^7 
XY£2 0~3 0ms©WrC8~2 0lIS8431i\ g 
ft*J;tfC 1 §l*ft#51SSSEl!rr5. 
X^->ffl»0fibfcJ:DTiNBl©»«Sff5. & 

4Wfc«CT«fl:**a. n©*s*. *##©t i c i 
x *6ifi*sll*ft<e:i:*»Tr*. fifiT?cift©*& 

[0060] *»j8. mmomommmt 

j£T5#&, S7©i5fc, TiCl< 10 2©*£A 
Jl/X&S&L, RFSAl 0 lfeACJtffifflMJKjtfXNa 1 
0 3, H 2 10 4, A r 1 0 5 ttJg^MKW&rS. E 
©»&», RFfAl 0 lttl 0 0-1 0 0 0W©%© 

30 mv\ %7Mm&wmT mv%®£-t%. zm 

3k. 4£RFA7-T?C 1 ©'>&V>T 1 NlfcWSft-fflRS 

[0 0 6 1] H«J9. H*B3©»9B©S6fc«©* 
HfJiLT, 0>J;U£, SJS^XtUTA 1 C 1 3 , N 
. , Hi . ArSffiV^T, %K0!7 2:Hft©J$KefT 
5. C©»*. C 1 ©4>fc^ii5p n B R©A 1 N««Sft6n 

[0 0 6 2] mmmi 0. J#cCM*B4©»Wfct)^T 

nnrs.Bg 2 8, 2 9Sffl^T«««T?ff4wu&»H[ 

40 PB6 2-504 72^ffifc*^TB, Ar^XBKJiS 
#XOSflMBB©fc»C«V»T*D, RFKAil^fcA 
r^XftftftUTVi*. EC-el*. Ar«XftS«SSS 
ft©fc»fc«V», Ar^X^HmtRFSfiALTA 
r X7Xv£fg±3-fr5„ #CAJl/X^5XTH»il 
0 0msm5i§, ®Saft©3tfXffi8fl:!9««Lt> 

[0 0 6 3] -eCT, /1JVX7*7XV^K*3^T. 08 

8K»*»er-5&»Aria&i o 5©»*aw>*>KM;s 



(9) #K¥6-3 1 46 6 0 
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©#x«SEBm£H«tett8-ra. z.ohtzz.t\z& aw^tit, sih< tm (g 

0, K«artfflE*SEftftaK»«»fc1-a. ft*, *) *JBWS. »t«j(!ftfl:a*Sfcl6CArS!fX*jP 

a©*©ftasif r©^n. »«©*€ imp, a»©i*ji^-nx«i«iB!:i-!:t*av». 

{t£El5££tftT?i§, RF*E*5ffX©«»HJ«t±6 SiH, tN, ©«««. Rfsi-ajtiistf 

f, 5»ei/fcSW©%>i"e«ftWfA5J:3fcao&. * m^i±S i : N=3 : 4ifi^imWm^>A 

[0 0 6 4] mm i. *fc*«a4ffla5iii©ffi©* 2 0 if (dwans^^KStmi/, cntio 

ftWfctJVJTRwr*. iisi ofc*wr. 09©.}: ssan«. cnc«^^>A-2 0 1 ©**«*, sass 

3C, RFg* 101, TiCh 10 2, Ni 10 ISfeM^-fS. #X)&*&i&£nTfr6RF«A#^S 
3, H 2 1 0 4SA;^^U Ar 1 0 B^B-SjtW JO ft5*T?ffl|tSWtt. #X#t?^>A*2 0 1 tf C«ST5 

wfcftiM-sjitfciDrtKsffi. c©ts*. Km© ©fciaiafifm*6*s*n. ±^<nnm\tU7,ifi^ 

<£%fc*m%z.tifiv%* Rv^m&ftwmfcnWiz t>A2 o i^siiu ft>A'2 o lto^x^ 

J; 61*, ^b&KS©fefC^*tffA-5J;5tftt) ££&1-5©K:&Mftl$|HW*6&j£3ns. jRH©/W 

&. x*at. ^AsnfeM^^xd^tsi-s^mtj; o 

[0 0 6 5] mmm 1 2 . &KM#g* 5 ©fgnjc-ios ssesns. 

MfcLT. ^D<, RF/VI*©^Hffl*«gtt*&fc [0 0 6 8] iJRSJtaT?** S i H< (-> 

«W*CF5feJfetaat^5WHt#U 01O©J:5ft y» «m^I$x*Jl^~##*ii<34~8 (8tt£ff 

EJ&TC*->S5£;L3. O fit), TiCl< 10 2, N 1) eV, £&N 2 (gfii) Ii2 4 e Vi±#<Sft5 

2 10 3, H 2 1 0 4, Ar 1 0 5S1 0 OmsKiffl fcft, N 2 ©##!s£ftW <* < fcfc S 1 H< £N 2 SUK 

S6tjHV»HjreAr 1 0 5i:RF**l 0 lS-^ffl^ i Hi #SjBWfc^Sn5&©fcNffl*fil,& 

»*t2o~3 0msti{c*±3eftfl*4a*a. c© Htftt), m^»snfcsi 3 n< ngs^l-sct 

a*. aw©ft«fl:*H*i:ii9'Tr*. rf^s^x «iv>. *ct?hi 21:^51:. *j£#©ns*i 

©0MMI«l=J:&'r, 5S!«U&JMI©feiTrriW«tff*. N 2 ©*Afciin«»*'rSfc»©RFKft 

« ±5fcft?fc. ®mm£< U Sa^MPSfrS. 0 1 2 HLkEfcAfc 

[0066] atfln, jfcfcji^aeo-mMtu s^t, ^amfe/*?*-^^*******© 

T, matt. iWRjJXtbTS IH< <hN #X&A, RFKS©^— Jr>XS^f. CCTfRjett 

2 mm *m>s it n< n*»jarrs*»tr3v>it ©fjs^Tt, RFm*4o~5 0kw, Avi^nr : 

0 1 1 BiftfflA/W^T^XYCVDgg© 1 0 0-2 0 0 a s , mxVJVVffflaftffl t : 5~Sfe 
«8KS^1-«^0T?»S. Jlffl^XTCVDgfr 50 10ms, MIT, : 3 0-1 0 Oms, tfXffit* : S 

tt, #«SBCAD*ffl»ftSft&9 l -*'>/X OOSjR i Hh /N 2 : 5 0 s c cm, N 2 : 3 0 0 s c cm, 

2 0 l©tft, ^>^fe5^«~>U>y2 0 8^6ft*S H 2 : 3 0 0 s c cmT&S,, 

Sn&E*»X (CCTBiHfijtfXOS i Hi , N 2 [0 0 6 9] fiUt©*J*fc±D, *BLkfcB»S©M» 

tCH 2 , ArSJn^fc4«©^X&ffl^«) ttffiftftmi Stl&*«»*d8Sn5. !!©3»*ftH 1 3 fcjSf. Bfc 

mm ('7X7D3>hn-7) 2 0 9 &-*©# <fcD, N 2 ©5gAI§I3g:£#< T3 ttlCfct) S 1 /N# 

XttSa*KgS*U -HA'y 7 7 * 2 1 0 Kg?® 6 3 /4 Cjffit?< E ijW»*<5. 

tl, *3S*S»©;^ MMt, 211 [0 0 7 0] a±RMUfcJ:3K:, C©mV©gM» 

s^-i/T-ftfc»Asn«. fcAsn&EjStfx*^* is»fc±n«. fl?iix*;i^--©i&v>#;* ©&a t cn 

>A2 0 lrtfc«ft«*nSi:, RF«K2 0 3.fcDffi# S4»TSft»©RFft*©le«tftaK Lfc©!?. Wffi 

1 ftfc&ASn, WE2 0 2 ££#2 0 5 ©FbICTODc? iEV4BI*»Ji«-«!: t*»Tf**. 

n&RF«*c*D. miJz&fyXvitznftM 10 o 7 1] sijsmi 4. ^icw*«6©sij©n®^jt 

U S«2 0 6±tBfa©«!WB*Sn*. ^V^TIftBJI-S. SBHWXfcLTT iCh (Bttft 

iiAan?>g5ifS^©AW2 1 ltRFA7-©SA ^» tNi (S*) *fflV»T 1 N««»«f 

«A;WX^x*V"-^2 1 2fc±DPI»anTV»*. ft ^V»TRMf«. gSttlll lfc*l/&fefflftfflV»* 

*. *ASn&E*5tfX»«fitt2 0 7KJ;l9E* ; ex «t. T I C 1« H»*©fc»*lr>JT)tfXSieWtUT 

^SnSo S&, «fc*CT, SS2 0 2Sr/2 0 5 iCh ©K'©6nfcA'y73'^>^ 2 1 Q^ff> 

fttttt, »KWJl*fT3. A*2 0 1 St?©E«BWA.K6 OlCicill^ans. 

[0 0 6 7] {fcfcftfPC^HTRM-r*. 01 21=*^ ^^>A*2 0 1 ©HH^fllAifnC 6 CCKJD^iSn 
MftSf^MS^T. M^B, Si 3 N4 IS^5gfig1-SJi 59 5o 

—409- 



(10) #l¥6-3 1 4 6 6 0 

17 18 

[0072] t i c 1 4 nwmm^v^-ms^ e ©want. #x#3^>a*2 o i ttjHw solemn 

vt?. mmi 3©sift teH-HUT**. *©st &iM*&&ft3n. ^©jwwTttjsrxa^*;^ 

& Sia n ( mmfcmioBjMKIPttllU<N7 o l+saau, ?t>A2 0 l *©#x#5feis£*rr 

fflliRS£<U «flE«»ftff3. H12fc*WT. S a„ 

iH ( STICIh /H 2 (**U7#X) tAn#X. [0 0 7 7] iMWXt?S5S ift (-> 

^x^a, rfmo->-: y>7.tis.z» n 2 © 7» tNi &.m &m : mmx*)),*-mm4 

WXtCinftiHSrra&ft©RFtt«O0S:ft#<TS ~8 (8tt£ffg) eVi2 4eVi**<S&*& 
EtC. TiNfflSS^Jfcj&U : 1 (3fcJ< C fcjWt&S 10 N 2 ©##$#*£< ft CS iH< iN 2 SlWPffc 

[0 0 7 3] &K0I1 5. JfelCW#S6©S"I©*JS«!lfc 0. «»$tlfcS is N4 KS»J«TSC:ti5«Jil/ 

■^^T^TSo iJI^XtUTTi C It OHM; V>. Sfc, SiH< tt5=-Y>n+©SSO ($30 tag 

w» tea sffli^Ti ciis^-r* ■&u j ?'-r<i8't'Ci6^smoa*s^fc». -imi 

4ttaJ^T 1 C 1. *«^«&ft. **U7#X 5K, /F£»©Nfc»5&ftfc, N 2 ©¥Altfc(iH 2 

ftiSBfcLT 1 C 1< <D#t>e>tti£n*j7T9>92 1 ftH«#fc*ATS. H 2 ©SllW-BS8eVT 

0^6?Y>A2 0 1Sl?fflgBf«{fiJA}i6 0 , CKinii N 2 ftBSn&fittftHtNi ©ix 

sna. *&?*>;t2o i©HHfe«*tfP?i;6oic a? jgc «fc d n 2 s#«rra. £nt£DN*£«M8sn 

idMftans. a«Mipan<r«i&a. ssicn. ©sjAtttaifcH. 

[0 0 7 4] T i C 1 4 ©«HlWx*;HM4»4 e fflgA, RF$«©&A>'-<r>Xfc<fcD, ffitt&Hti 

VT?, CH4 B8eV (£$«X*;i^-) H«t»©B***0»<«#SU (O) ©«I 

t?CH4 ©*H*ttT 1 C 1, ±oa**fit». ^©fc ffl&SfcfcSEfcflnirffi&ftS. HI 4l4±B»At« 

©, »««ItP#qiL<T i C*»riWftCJFSi&*. ^*#, *ftatUfc^9^-^7?J«l»SS«Efrrai*©i!f 

^CT§ftMJ13, 14iW«, *M#©C£*f5fc* XgA. RFS«©3^->X*wf. 

fc. CH4 ©*Atcna^MWa&»©RFiWt©@ [0 0 7 8] 8U©#Sfc,kD, £K2 0 6±lOBj$#t 

$cs#<u sij£»sff5. ii2t^T, siH Hfl^ti, igigwjgA^Wftisn&fc^sjg^-ra £ i 

. such /a <**ij7#x) t. Ni sch arcs*. c©«SftftHi 5t^f. n 2 omxtm 

4 iAft»*.fc *>©*», #X8A> RFikm<D'y-ir> 30 ICH2 ©SHAtcncWJBiV&RFflW, SSfcgiJfcH 

xt&a. CH4 ®^Atcins^-rafcje)©RFgt 2 ©UAtsinciiMu&RFKSsfTajiehCiDs 

m©0?££#<Tac:£:-t?, T I CCffl/StfcflU : lie i /Nj5t3/4fcje^#, ^©SASSfciSTStta <t 

i^<ct!W«B3tt&. eu:fcJ:D, -ft^MifeMa^ ttffesa. s&fc, h 2 ©*a©jiiA3^-ir>x*«* 

K3SV4WS»«raci*frr*a. a#, h 2 «n 2 ©^ffi&WxtbTfcgASft, ^ 

[0075] mmmi 6. ^icw*®7©-^»jtb *>/\'2 o iwzhi fixm&oxztmxzn, &m 

t. M*H±MfWx£bTS iH4 (->?» tN 2 sna->-^>x^M^i'gBgsnTv^a©T, RF$ 

(£*) *fflv»si-i N4 Bisjgrifracic^vsTiB ttsftss-a-sciat-ee, h 2 m^An^©w-&^ 

Mf*. SttHHl lt^UfdSffiA/W-XT^XYC ffi«te*S<*JllU&WRDflraSft}&S-S\ ^D-feX 

VDSHttJlH*. feftfcU i«m©K£#j*r*::fc*Mf*S. 

[0076] jw^wajH^x^^-^ottfetsaBflsi 40 [0079] ms«ii 7. ^icw*«7©sij©*«jt 

4iW«, KT©®D-Cfea. WtB. Si. N4lS l/T, «Atf. ^Jl^^XfcbTT i C 14 (BHiftft? 

^S^XiUT, S i H4 (*S7» tCH< t«WT i CWS^fac 

tNt as#) ftffl^a. awft5»efl:**a&©fcA fctov»TRwrs. »bbhi itewL&>b©sffl^ 

r^xsin^attfefea^ usswfcrastHW^* a*». ^JS^i 4 *h«t i c i 4 sfflv»a&», 

■f. ^©X^;^-DXS5l#®i:1-llfc-%aH. S »J7*rx*«RiUT i C 1< ©»»6na:ny77^ 

i H 4 iN 2 ©SSSB, 0^fijAKUE2^MRH*. >f 2 1 0 * 65^ >A2 0 1 aT©E««WA«6 0 

IBfiUtS i : N=3 : 4»&fM3 D?Y>A2 0 tfcJn*Stl*. *&3 t v>A©«B8 l b«AHRIC 6 0 

cnfc»9 1 t>A*2 0 1©*#£> ^affiafeM^f [0 0 8 0] TiCl4 OtTilX4iKHdl!4e 

a„ ^*fft»anTa»8, RFft&jwaxsn**-? 50 v-e. ch< asev (^jJBBx*;^-) 
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rem ©awBBTiCi* j;0W». Wc 
ft. MWlKTi C«gW9*teC*JS£fc«. 
TiCl< t>S i H< £Ht£, 5^>A*(pffl^W 

om t m u*-r < is* 13 

16fcW«, 7FS^cDCS«5fci6ic, CH4 ©*AI« 

chj swnsKSAi-a. h 2 <DMmxz.)i>¥-mj8 

eVTCHU fc&SHCTfcaa*, H 2 <&aW*fl?J8II3 

n&JStt&Hffl#fte«kt>CH4 ©SMSEfcttJBian 
S. cnfcJ;DC5FJBa«HHStiaj««»Atirffiia: 
-So S5iCCH4 ©gAiBBUfcHa ©gA. RFft« 
©igA5^-^>XCJ;D, gft&HBIS*©^!^^ 
»<ft*«U Kf«RMft (O) ©3M3if£'bft3i:2: 
tfUtltfta. 014lC*lriT, S1H4 &T1C14 
/Hi (*^'J7#X) fc, N 2 &CH4 
fc©#. #X3gA> RFKm©->-^>Xi:a5. CH 

4 omxtmrnzm omxtzmzmMhtcRFML 
a, ^SitgiJicm ©^At^ntuwbfcRFSta* 

tf5!lifc±DTlC©iBJ*tt:*tl : 1 
©»A*#«TbTW*i:i*»*B3ftft. K-tCJ: 

0, CH4 ©^M»Sfiga**ac:i«tT?*, Bt«P©*« 
tt (o) 

CO 0 8 1] 8. JfcfclfcfcBl l©-3at«S 

HftEWTRWr*. H16ttC©5MI©HttMI©« 

13©*ffl*^X^9XTCVDS«t, 85igk#tS 
J»an&*B.«2 13ft«tt2 0 2, 2 0 5BfcE«L 
TV>a. #3U£2 1 3©4MNttMW&ftSfe©Tfc 

[0 0 8 2] 017 t2|s*JS«al©#?Lffi2 1 3©-0J£ 
St**, #?U£2 1 3©*-T-5^2 1 4B, ASSfflSE 

16t^f*£e©^ 0. OlSP^lTorr? 

»T©Wa*XBB»l 0 0 fjrat&l), 
ft 2 1 4©&BlmmKT£&a. *W1 ttftfclHfeb 

[0 0 8 3] CUT?, flX.ll 3-ICIWXfcbTS iH 
4 tNz m^TS i s N4 KtWW««*ttJV»T 

±»i/Jt«Mii3, i5ira*©aM^ic« 

?TjSK*fT5». »S(;:£a#»B. *£jMllCJ; 

2 1 3 ©ft 2 1 4 ^mmhxmu 2 0 6 ±K« 
ib, Bt#»«sn*. s i H4 vmmmm, s 

1 , s i h, s i H2 , s 1 H3 -c»«*». immzi. 

oTtfl? (3) SSftD. ^sio 3 ~0. 1. 0.1.1 

=1 o-*~i o-«t?*«. tot, mmm^m 1 
3 sfiji-rais, jt2i4©«t*©*raffi*t*»a 

^©¥^i*XgigSOTKbT*mf, #JLffi2 1 

3 ©as&auBft 2 1 4 ©Affiled < tt> 1 mm 



grraa*. <wBWsata(v»'b©BcfflfKS]8«iiogan 
at. nmm^ m.m 1 3*Harc*5©tt*t* 
«»©*aft'b©KHSiR3tan«. c©S3ibfc#ff 

**©*SftiHJP*tt, «S'-fe©«S2 0 6«ffl(C*5 

co 0 8 4] seiKM 1 9 . mm?m 1 1 ©g'j©*^ 
«Hfc:?nT8iwrs. mi 8i&&&a<D#i\ML2 1 
3ffl-w*Sbfct»©*e*o, ±fBH»y 1 8 tewa 
jo #jl«2 1 sroftfrft^fi-rsis-cftna. 01 s© 

3UK9b9«ff69tS. 

co 0 8 5] mmm 2 0 . mzmxm 1 1 ©su©*^ 
ftHfco^TRM-r*. wmm mm 2 1 eat^x 

AO±5&3l*2 0 6 ift&D«a2 0 2, 2 0 5#|S] 

tEiiajWij«anTt»s«ft, 0 1 9 sfcHS 2 0 

fJ:5R:*fflaMfc2 1 6 ©i!i«T?tt«J b 
0*5**3 <L) B3»Tftt|g (ftt6£* 

#0 -ra, »svJtt««aa*2i6©fl«"ett^?LS 
a? 2 1 3©ji3£ji< u iaareB«<"ra*©*a , r, 
dM»©*a«iaafc*w««»aBiKftiw»rs z.t\z 
± D##a*©*aft4iW)Mti©*aas*« c 

*, 3*5SIW©^H!feftW«'*-*Ct#JTr*6. 

[0 0 8 6] $)Bfl2 1. Jfcfc»#Wl 3 ©-*««* 
Hfcr>V>TlWi-r*. H2 1 »£©»«©-*««*« 
Ufcfe©T*f}, 01 lK^UfcMMl 3 ©MttjA" 

c v d mwomioii* <omx a s^s l 

fcfe©UiBao 0i'*ViT, 2 2 lttWKOtfXtWA 

r*iKfc : p©fi-&bT*<&»© : ni^^>i', 222 
50 BtBj^.«tfxv r A*;i/^^6«5^sn& ! fe©-e : pfi-&^ 
>i?^6©^xs3 i v>Art'\-fti,c«EA-rafc©©iif 

JfteSC/X^y (HMMII) > 2 2 3B«Hf»Xfcjl& 

CO 0 8 7] 02 2BC©*JSM©^7XTCVDge 
©»ff«S*-r'b©"C. Ht>©M0. ®>C©TttT«ft 

?>9fre><Dmz.&, mmmxm^tzmmzkzz 

iftw-T. 04"©#tJ®icSf ±3C, S iHu , H 2 . 

40 ATSBtt. ^jf^^>^S®bT^Ab. «T#A 
r«KW«l«XP*»5«A-r*. *&H«f©«©t« 
TJ:5C. S 1H 4 . H 2 . N 2 (Ar*»A«»&fe» 

a) ©v»fn*a«u*«A*r*iiEii. ^ii^^>^ 

2 2 1 £SbTi£ATa#, *aTfl»AT«IRtt*8l|« 
AQm\Z¥M&9>>7 2 2 1 ^SUT^AbTfeJ; 
V». ii©J:5 tflB^^^ 2 2 1 icftteiMSb&K 
aAJU72 2 2«]RltA:©T. ft*©3ffX©*AP©ft 

MS©^-lfc;*iaa c a. 

53 C 0 0 8 8 ] mmW 2 2 . ^tC^*S 1 3 ©gij©^^#tj 
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eHfcOWTlBWrS. ±I3*»J2 1ESS i 3 N4 R 

jMHcowTwi/fci*. t i cwMHcowrfe, mm 

[0 0 8 9] j»0J2 3. *fc«^l 4©Hfe«W* 
HfcOWTRMfS. 02 3«I32 ltefSLfcifSfflA/l 

^5 xt c v vmmmx* mxtzmxu 

fc, ^Xfiltt£fiSg3«U&fe©t?, HfcfcttT, 2 3 

WXflHS^K) . 2 3 2ttT-T^njSm 2 3 
3 »Vf ? D&££iiT5fcfc0g8Eire<&5. 
[0 0 9 0] tOSgTH, 02 2 tf 0{f!I(Dfc*^TH 
2 #XS*arc*ATS»le:, 3 lie J; 

r>n2o imzmAt2>z\t\z£r>T, m^oi^fm^s 

[0 0 9 1] *JS0!! 2 4 . 2fcfc«#fi 1 4 ©gij0HiS0iI 
ftfcT3fc»©MW (V-f^nffi) SttSS2 3 im 

myy^mis-vmmmmiz^Ltcbo 

*«l«OS«t*l'JT'b*St«!l2 3tB*fc, 

h 2 \mm\z&r>%mt2n. t&aximmtm 

[0 0 9 2] fma 2 5 . 3*CK«*« 1 4 <!)Sij®&Kfl 

ttft-rsfcs6©Mw (v-r^BSo 3 isd 
ceiMicfcs^u y mmmmz^Mbtchco^ gA 

^S-gggfeitbT-f^^ftStUTViS. £©$•&, -r 

7jr>{Km*iswvv7<Dim\z%mt!nz. ##?*£©£ 

tK*Vvc%^«2 3£H8fc, h 2 BJSAsnaB 
fc-l**>ft3tl, SttfcSn*&», R*©:tfti«tH&i* 

[0 0 9 3] 3tBttM2 6. *ICir*B 1 6 Rtf 1 7 0- 
SMflSHfc^WTllWTS. H24BH1 lS&ttH 
2 lfc^LfcWtBA/^X^XTCVDgfioaSIc© 
tfX©*An«S3El,fc'b©T?i&a. HEfcHTtt, v 

■6jRLTV>«. Z\Z\~C, 2 2imBk<DX7.tmMr 

mmm&LT&Krctbo^mtrfw, 222s 

©5tfXS9 1 t>A-2 0 l^-«fc*A-r5fc»©ift3S(S 

^©avv^. 2 4 1 aa^o^AP 242 ©n-rn*a 

SKiWiH"Sfc»iC/i;i'Xi>x^V-^2 1 2C«P2 

n&**ian^ <»k«wi#r> , 243aflx.fi: 
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JP#«8£#g) , 244 BKJWH- 2 4 3 C«fc 0 ft 6ft 
3t««« l btfc#*flA^2 4 1 

* jt r f wt©^ 5 >y«wrr*ft»©iiwie/W' 

ZPx.*U-f2 1 2 tAAfSfcadfflfPgg (RF 
[0 0 9 4] 02 5tt, fl*aH2 4fc*V»T, 

m^T-nmvtzmmox-y^mzmmmm 

a^l/fefefflTftS. 04". a, b, cBiAQ2 4 2 
A, 2 4 2B, 2 4 2 C&*J&>5#X£$tAL&#n© 

mxamm mommmmmu 244 sjtwt & 

tlTto*. CC-Ctt, jSSR«fCJ(WW-2 4 3KJ;l)#5 

nfc««#M*jg* 2 4 4 ica a a na t , mwui 2 

4 4 ttBWt»**«ak»Sn* 242 fiSRH 

W*. COWtin-s i t uflUPftMi'WB^ 
>^ 2 2 1 t TLtVCUmLfcWm^OJW^ 2 2 2% 

mmmxa 242 ««r£1bu enstffl-r act 
tc<fc 0 »x©*AP©ffi«fc«arrs«»»*ft«!iirr 

6Ht*»Tf*, «*K2ifeS©fflrtlW»#©i%-fc£fc 
H«K©*Mk*HS CiijSTf**. 
[0 0 9 5] *»J2 7. *fc«f«gil 6&tfl 7©giJ 
©*BWfc^V»TRWr*. H2 BfcfcHTtfXfcA* 
&RF^SST©ltra (RFO^-fS^) 
»X©tt»«Sfc±D»*#««ftra. «*.ttbte*H 

TRF©^"fs>if*a6**tb' oam ©±3t 
##*«*ftri-«. ccm jaa«tfteRj!itt2 4 8fcj: 

0 ft 6 nfclf StffflffSlI 2 4 4 \zXt> i ttS i . ft! iff 
g«2 4 4»BIJP$Mifj3J&83ft3 i5^AP 2 4 2 & 

a#i«»-r«. c n-e, ^ap 2 4 2M^TBfe#sn)& 

^WWSfi 2 4 4 icA* i, USSfi 2 4 4 B» 

**jgaisn-5«fc5*Aa 242 ssK^wrst^ 

fcRF©^3>^S®.5CtfcJ:D, ±0-/1 2&tc 
©®F , 3MJS^©^-'(b*fcttM»©^-ft^0n5 o 
[0 0 9 6] 

[%^©^«] ^±©<fc 5 en:*® i ©nne ±n«. 

£«fcft©DC/W*rt-f7XftHHHU CODC/W 
XW7XfflA5JWg, MIS, *i»RFfi»;W^i 

©^-r 5>y©a-6^a<tt»i'3*asfl3SttT*Kft 

ff5±3fcll«lxfc©T?, «feT*«H*>*6«il 
fc»*©*S'f*>ft«RbTijEBn?*ai:i*6, K 

[0 0 9 7] SEfc, W*S2 0%BJicJ:n[i> s«^x 

©lot brffiftii k ±esfl:«©fttt ■ 

J: D < ftlit 5 <fc 5 fcftjft b 

fc©i?. «ft»s*»«0£**H1-5 2:t&i&±L, 



10 



20 



30 



40 



—412— 



(13) 



#KFP6-3 1 46 6 0 

24 



23 

fifl"CC 1 *©^&W*ftft6n*SS**t*S. 



[0 0 9 8] *&, ttfcaawBWtCfcWi. W*S2 Tf*a«**tftS. 



[0 0 9 9] *fc. ■MSB4©BWfc.fcntf. IStSftg SCtWf, RJI%ffllW©^ft!mtf#&nstt 

•fcffl©A r #X£'Ke< ifeRFWEBttnfiPfcSRfc-ra JbfflfcS. 

J:5fc«»U *t)KJ6JWi«i«L<ffi*j6fl:Lavs± [0 10 7] *fc. BWSB1 2©»«teJ:ntt. »&© 

5fc««t**lC3«lsa**J:5fc|||*Lfc©Tr. R JO »tWX»;MHh* cn6»8EtfiE 

&immBnfmiffiz.zimm5. *fi#i-5iB^fi*RH'5±3i=*j*u&©Tf. eis*p 

[oioo] *jt, »*H5©«wfc±ntt. a#©^ ft©®5£©R"/s#x&* ©#*£$-- (fc-rsct^-e 

Jl*;BM©Mte. CO^XMADav^MirtrAr© *, «W»tJWBfflJ*-fi:»l!t*«»6nsS»*{«*S. 

*-©n;i/X^5XvS^*S-B:5<t5iC^bfc©7?. [0 10 8] £&, !t#gU 3©^tJ;nH ttlfc© 

RF«**K«ifXffl«l&/'«J^H»ie*<lyTt). ft ro#XVAt6*©fittM&J:CflMMteraHFfc 

OTi^iSWii'ffWWSS. ©ffl#4£I^HOTffi&BlBHRfll&Rtf. rneil 

[0 10 1] *fc, Sf*B6©3B98fcJ;n«. &&©K mfcM*Mrf«m¥«tRfrBJ:3£*MLfc 

*3f^©5%, «fBX*JWs-©KV»3!fX©lflfflSD ©T?. fi*jprt^©E*»X©*A**IWIp-r*C:i«i 
©®f^W^A@S!cS»8Bx^;m : -fflteV^X«i;0#< « T?S. WjPA©JU^X©0NSnMU»Qit^< 

r*j;5t*«bfc©T?. mmawiMmmsz returns, «^t«wrwiw*«-«^-«c»« 

[0109] *&, 4<om\z£m. ttft© 

[0 10 2] *fc. U«ffi7©38iHfcJ:nfct, ftft©E K«jJX^A^**©Jjt«jpfflfc. K«»Xftgttftr 

WXSM • y9Xvfl7r**fc, *«x*^F-© 5jtfXffitt^a««tfSJ:5fc*JifcL;fc©T, RF$H 

5*#S=rr««l8SifXS«HBl*;MS-©*V»5tfXi *. ¥^7-S»Sfrsj»*Wl5S. 

H«Hc*A-r*±5fc«KSbfc©T?, *«x*;Mr-© [0 110] *fc. M#91 BCMWfcintf. «&© 

MH^©»#ft«Bt3**c:i«»T?*, *fc^4>©^ £Ofciirx*Afif#*fc, ttR©#KB©tt1"n*>SS« 

[0 10 3] $&. «f*H8©»MfcJ;n«. $&©£ »©»«»#* C«Hft©EJ63tfX*ffl^-rsJB#SSR 

jTO;i©9£2a6U©rattfX«?«Hftlsfc*lCjZ H-5±5te»fl5b&©U ft^rt©a»©EJ&9X«- 

*#ftfc*Al-*±3fcflM5b&©T», Rj&jFl'jCfcW- *©«*t*Htt«Ci*«T*. Bt»Rtf«R©it- 

5cns©K*»x©»#s^-K , r*!:t*n?*. s 6n«j»*#*s. b#*>, wftoottke 

fi±fc»«an«Bl©«aj«a^-flrr5!:t*J-p*s» jttAV»«c&KJ:D£Dt^©sifttfx4Hr©iMr« 

|tr«!li3!«T«, ^E©^-tt*l6]±Sii- 

[0 10 4] S&, «*Jl9©389lfcJ:ntt. <£&©£ 

*#X©3-&, ¥lfcT!«M-*JZJMX«iM§ttfcb [0 111] fcfc. W^Sl 6©58Wt±ntf. ttft© 

fc«fcfOWTOfc^f*±3fctt*l/fc©T?, B#i[tE«jpt©Mfi-«rfc»f«BIBB^«&IIHWBft 
X©«Xfc#LTttRF»tt4B***«e»k<a: 40 Rtt, CtieHfllfl»tllSl£M«-r5«fl^g:SIS^ 

D, ¥*&^7-*«ii»rr*i:i«nr*, -!©ffiii-{fc;£ *j;5t*j*i/&©tr, KiSjPft^©K**x©*A« 

juascfcatTrssjastf**. sfc. £©#xra:stt ttmr^ztimt, R^rt©Ki&tfx©eiw9& 

flssnTv»s©T. 7F«*©iWHSMi«-r«si««x» 6 fc/ha<T6!ii38nr#. «?tiwr 

[0105] mf&hi o©»wfc±ntf, [0112] *jt, meai 7©sswfc,fcnii, ras^ 

©«w»*fcj6i?T«ac©K«^x*»?*Au cn i*it*36iR^©fflwt^*aai*-rs«w»*iBS#seR 

6)ffi)ian*jji«ifx©^©*Ai«BfcWHibTRF w-. mmrn'mmiz, mmt&vrmxr&E&iJ 

*«s4i;a*sj:3t«riib&©Tr, Ktomaaz xsa&u mxsnzmfctiz&tcmm&Rfois 

mxm>m&mzm.5K&tiz<DftmMwt5<it x©»xwBtwii/Tfr*RFiMi*4B4**RF 
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HJBl/fcRFlWO^-fS^tlflWSCfC. &A 

«. 

[@i] cosncDMmi. 2tuiit8iinnwe 
[02] co»n«Midmi^8ic«H-«iiiimPrtiHi 

©«ffl-tB|£jST0T:2&S. 
[03] C©»H©^ft3£&tfS£K#j£l$®RF 

[04] n®m<DmmM4\z&&wmtfm\c&v& 

[05] z<D%m<Dmmw5\z£zmmmmkfcmz 

[06] c©Mio*iM7icj:«rawi&ic*»t« 
r fs* fcRjs^xfofltt&mx^^-^ewrriaiB 

[0 7] C©ft$©3itttt8KJ;S8K$j^fi:£tfS 

[08] c©5BWO*K«l0fcJ:a«W»j«ftfc*W- 
0T?&S. 

[09] COSfiMOSfeBWl lC±«JWI»*jfete*» 

^RFHAtg^^o^/vvx^^-^ss-rsiia 

0t?S5. 

[0io] com!oiiimi2ej:«mn»rtttic« 



0-CS5. 

Mi 6] zmmommi 8\zmmmmmw 
[017] z<Dm®m.mi8<DgriLm-M*m- 

[018] t©^BJ©^10iJ19©^?L«ffl-{fiI£^1- 
[019] E <D%W<D9mM 2 0 O&URO-to&Ffr 



io [02 0] d©?gBJi©&560!l2 o<omM.<om<D-M^ 
[02 1] C©»9B©*«W2 1, 2 2£«tra#K# 

«KB©«j«©-«ssrBre*5. 

[02 2] £©?PJ©Sg»ij2 1 fcASJWBWttfcfc* 

its r f n-h tastfx ©^■wx/^ - y^mtm 



[0ii] ::©»ifl©fttt«!i i3~i7 

[012] c©»$©^m3*P&am$Ai$©R 

f*a t&mtiwmn)),7>n?->*m-mm-z 
[013] c©fni©iiimisej:«wn»Attic» 

lt«Ni ©*AIIRiS i tN©«Jti©M#*^t 
0T?c&5„ 

[0 1 4] cffl^Bjosifflpj 1 6 tzt&umaaktt 

ItS RFtA £KjS#X©«&/Ua/^->&^TIS 



[015] zommnmmi 6\z*mmm\z% 

W5H 2 ©iEAIHteS i tN©ift*Ji:t©P8fiSftSf 



[023] C ©9BB9©$Hffll 2 3-2 5 fC^tfS 
jfc^©e*^©«ft©H*fe5^Brc*S. 
[02 4] E©8!H©£ttffl2 6. 2 7fc*l*3»|glig 

a? flssat©««ffl-«swTia-c*5. 

[02 5] C©ftH©£ttffl2 6. 2 7 tfc3JW»§«£ 
tfefcfctt*?* >/\*ftT©8IJlf©#ft©-#!£ST 0T 

[02 6] «*©^X^9XVCVDSfc*«-5JiBI 

[027] 02 srm-r/vMyyXvcvDffizm 

[02 8] ^©/WX^XvCVD&Kl&ltSftBI 
5(9 [02 9] 02 8-T*7&T/Vl'7>77X-?CVDmz$>tt 
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